This study's aim was to ascertain hereditary nonpolyposis colorectal cancer (HNPCC) families' views on the duty to inform with particular focus on the role of health professionals in disseminating familial genetic information. Eighty members of 16 families with a clinical or molecular diagnosis of HNPCC completed qualitative interviews regarding views on family members' right to know and who should disseminate familial genetic information. Most indicated that everyone in the family should know about the presence of a mutation in the family, with family members themselves being the preferable informant, supported by health professionals who were seen as helpful in overcoming barriers. All but one respondent indicated that if a parent did not test and presumably did not inform his/her child about the family mutation, the child should be informed by other family members or by a health professional. Many were attuned to confidentiality concerns, but judged them to be outweighed by the importance of family members knowing about the mutation and undertaking proper surveillance. Respondents were more private about the disclosure of individual results to other family members, clearly distinguishing personal results from familial genetic information. These families with a hereditary colon cancer syndrome favor open sharing of genetic information within the family, and desire the supportive involvement of health care professionals in disseminating genetic information.
Introduction
The Health Professional stands at the nexus of policies regarding the dissemination of information about inherited risks for developing diseases, such as cancer, within families.
Tension exists between the role as caregiver to an individual patient and the duty to warn others in a patient's family of potential harm. Governmental agencies, professional organizations, and the courts offer decisions and policies about this duty to warn and the role of the health care professional in disseminating information, yet little has been heard from individuals and families affected by a genetic susceptibility to disease. Interview research, such as that reported here, provides a forum for hearing from affected families.
The guidelines of the American Medical Association (Council on Ethical and Judicial Affairs, 2003) and the American Society of Clinical Oncology (2003) advise physicians to inform and encourage their patients to disseminate family genetic information as a means of meeting responsibility to family members. Commentators emphasize the burden and impracticality of requiring any more of health professionals (Mertz et al., 1998; Offit et al., 2004) and the threat to patients' confidentiality (Sulmasy, 2005) . Some point out that physicians may not be aware of family dynamics and therefore cannot determine if disclosure is less harmful than nondisclosure (Rothstein, 1997) . Also, the burden on a physician to find and contact at-risk family members may be overwhelming. This position is further bolstered by privacy legislation, including the Healthcare Insurance Portability and Accountability Act (HIPAA) that forbids any disclosure of personal healthcare information without patient authorization except in cases of "serious and imminent threat to the health or safety of a person or the public (45 CFR §160.510(j)) ." Yet, others continue to emphasize the familial nature of genetic information (Wachbroit, 1996) . The family covenant model (Doukas and Berg, 2001) stipulates that it is the duty of the patient (Weijer, 2000) and permissible for the physician (Knoppers, 2002) to share genetic information with at-risk family members. Wachbroit (1993) further argues that the family, rather than the individual, is the patient for hereditary diseases; therefore, the health professional's patient care obligations extend to all family members and include a duty to share genetic information with the family. Parker and Lucassen (2003) counter that if serious harms are to be avoided, the model for sharing genetic information, individualistic or familial, must be decided on a case by case basis. A recent World Health Organization (WHO) report states, "Genetic information is not the sole property of individuals, but is shared among family members… . It would be unethical to conceal genetic information from its owners, who include blood relatives with genes for a disorder (Wertz et al., 2003) ." The WHO report follows the recommendations of the American Society of Human Genetics, which allows disclosure without consent in strictly limited circumstances: (1) the patient persistently refuses to disclose to family members; (2) harm to family members is highly likely, serious and foreseeable; (3) the at-risk relative(s) is identifiable; (4) the disease is preventable or treatable or early monitoring reduces risk; and (5) the harm of nondisclosure is greater than the harms attendant upon disclosure (American Society of Human Genetics, 1998). The Institute of Medicine's Committee on Assessing Genetic Risks supports this position but adds another restriction: the disclosure is limited to the information necessary for diagnosis or treatment of the relative (Institute of Medicine Committee, 1994).
Opinions in the most relevant judicial cases also differ, with Safer v. Estate of Pack holding that a physician should have warned a daughter about the hereditary nature of her father's colorectal cancer (Safer v. Estate of Pack, 1996) and with Pate v. Threkel placing the responsibility to warn on the patient (Pate v. Threkel, 1995) .
People generally express positive views about informing family members about inherited cancer risk information (Hughes et al., 2002; Peterson et al., 2003) , particularly those in families with hereditary cancer syndromes (Hallowell et al., 2003; Kenen et al., 2004; Wilson et al., 2004) . In fact, testing decisions are often strongly motivated by a desire to provide information for one's family (Julian-Reynier et al., 2000) . However, not all persons who are at risk for inheriting a mutation are informed of this possibility (Ayme et al., 1993; Falk et al., 2003) . Studies have identified barriers to genetic risk communication (Wilson et al., 2004) including a lack of preventive strategies available (Lehmann et al., 2000) ; personal factors such as discomfort discussing this type of information (Daly et al., 1999; Hallowell et al., 2003) and concern for upsetting relatives (Hughes et al., 2002; Kenen et al., 2004) ; family-based factors such as estrangement (Falk et al., 2003) and distance of family relationship (Claes et al., 2003; Green et al., 1997) ; and sociocultural factors such as concerns about discrimination and the need for consent (Benkendorf et al., 1997) . Approximately half of these studies queried families with known or suspected hereditary cancer syndromes, and all focused on breast and ovarian cancer risk (Benkendork et al., 1997; Claes et al., 2003; Daly et al., 1999; Forrest et al., 2003; Green et al., 1997; Hallowell et al. 2003; Hughes et al., 2002; Julian-Reynier et al., 2000) . Only one of these studies directly questioned study participants about the duty to warn at-risk relatives and the role of the health professional in information dissemination (Forrest et al., 2003) , although an additional three studies, whose subjects did not have family histories suggestive of a cancer syndrome, queried the duty to warn (Durfy et al., 1999; Julian-Reynier et al., 1996; Lehmann et al., 2000) . The study reported here is responsive to the research need to study at-risk family members (Lehmann et al., 2000; Gollust et al., 2005) by being the first study to query members of hereditary nonpolyposis colorectal cancer (HNPCC) families.
The duty to warn is arguably particularly relevant in the context of HNPCC. Genetic testing can identify deleterious mutations that predispose to HNPCC, and HNPCC also may be diagnosed clinically using the Amsterdam criteria (Vasen et al., 1999) . The lifetime risk of colorectal cancer in individuals with HNPCC is estimated to be up to 82%, with substantially increased risks for endometrial, ovarian, and other associated cancers (Aarnio et al., 1999; Dunlop et al., 1997; Vasen et al., 2001) . Because of young age of onset, recommended cancer surveillance for persons with a clinical or genetic diagnosis of HNPCC includes colonoscopy every 1 to 2 years beginning by age 25, well below the average population age 50, and annual transvaginal ultrasonagraphy and endometrial biopsy beginning at age 30 (Burke et al., 1997; Lynch and de la Chapelle, 2003) . Surveillance can reduce the incidence of colorectal cancer by more than 50% and overall mortality by 65% (Jarvinen et al., 2000) . At the present time, genetic counseling and testing for this adultonset condition is advised for persons who are 18 years old or older.
The objectives of this study were to describe HNPCC family members' perceptions about who has a right to know about a genetic mutation in the family and who should disclose this information to family members, with a focus on the role that should be played by health professionals in disseminating this information.
Materials and Methods

Study design
A cross-sectional, qualitative study to evaluate family communication regarding HNPCC Peterson et al., 2003) , which included queries analyzed for this report about the duty to warn and the role of the health professional in information dissemination, was conducted as part of a multiphase longitudinal study of psychosocial aspects of HNPCC genetic counseling and testing (Gritz et al., 2005; Vernon et al., 1999) . The family communication study was reviewed and approved by The University of Texas M.D. Anderson Cancer Center Institutional Review Board, and was conducted concurrently with a clinical research protocol that offered genetic counseling and testing for HNPCC at no cost first to colorectal cancer patients, and then to their biologic relatives. Each proband, the first person tested in a family, who was HNPCC mutation-positive, was asked to provide relatives' names and addresses and written permission for the researchers to contact them regarding the communication study and the opportunity to receive genetic counseling and testing.
Study population
The eligibility criteria for families were: (1) at least one family member had participated in the longitudinal study and was currently undergoing genetic testing and counseling for HNPCC or had completed the same and had received positive genetic test results and (2) the family included at least five members estimated to be at 50% risk of carrying a mutation who were at least 18 years of age and who could speak and read English. We included families with at least five at-risk members to assure that we had an adequate number of persons within the family network to evaluate communication patterns in a meaningful way. Family members who were not biologically related to mutation carriers (e.g., spouses) were included, as were biologic relatives of the proband regardless of whether they had undergone genetic counseling or testing.
Recruitment
Recruitment and data collection procedures have been described in detail elsewhere Koehly et al., 2003) . Letters of invitation to participate in the family communication study were mailed to the probands, their at-risk relatives, and the spouses of both whom we had permission to contact. Study staff subsequently telephoned these potential participants to provide additional details about the study and to answer questions. Family members who consented to participate in the study made an appointment to complete a semistructured interview, which was conducted by telephone. All interviews were taperecorded and transcribed verbatim.
Interview guide
A semistructured interview guide was developed to evaluate families' communication about and responses to genetic counseling, testing and surveillance for HNPCC. Semistructured questions were based on ethics literature discussions of the duty to warn (Campbell and Lustig, 1994) , models of family functioning (Sawom and Harrigan, 1994) , and on the investigators' prior research findings with these families. For this paper, we analyzed responses to questions regarding family members' right to know about genetic information and the duty to warn others about genetic risk. The questions analyzed are included in Table  2 .
Qualitative analysis
Transcripts were coded and analyzed using qualitative methods to identify emergent themes related to the research questions (Miles and Huberman, 1994) . One investigator (R.P.) reviewed the transcripts and developed a code list and coding rules. Two coders independently coded respondents' answers. There was a high level of concordance between the coders, with 10 disputes resolved by R.P. Findings from the analysis also underwent expert review by other study investigators. The transcripts were supplemented by data obtained from genetic counseling charts and other study records, including a family history questionnaire, demographics and genetic testing status. Quotations were included verbatim, and names were eliminated to protect confidentiality.
Quantitative analysis
SPSS version 10.1 (SPSS Inc., Chicago, IL) was used for descriptive statistics to explore bivariate relationships between sociodemographic and medical variables for study participants and nonparticipants using χ 2 tests.
Results
Characteristics of the study population
Of the 53 families participating in the longitudinal study, 16 met study criteria and each family contributed from 1 to 9 participants. We contacted 155 individuals from these families and 52% (80/155) completed an interview. An HNPCC-predisposing mutation had been identified in most families (12/16) at the time of the interview, and about half of at-risk family members had undergone genetic counseling, donated blood for genetic testing and received their test results before the interview. Table 1 summarizes study participants' characteristics. Nonparticipants were more likely to be male, spouses, to have no personal history of cancer, and to have declined genetic counseling and testing. Participants and nonparticipants did not differ on age, race, marital status, having children, and the presence of an identified mutation in the family. Nor did they differ on the proportion of mutation carriers compared to noncarriers among those who completed genetic counseling and testing.
Results
The frequencies of coded answers to the questions are reported in Table 2 . Respondents offered more than one response to open-ended questions, and some respondents did not answer all questions. An analysis of the transcripts with more than one response to a question suggested that second or third mentions were just as important to the responder. We therefore report all responses and tally the percentage of responders who offered each response, in order to fully describe our respondents' views.
Right to know-The overwhelming majority of family members indicated that all persons in the family should be informed about the identification of an HNPCC-predisposing mutation in the family. A smaller percentage suggested that this information should only be shared among biologic relatives.
Duty to inform-Most indicated that the most appropriate person to share the information would be a member of the family, and specifically mentioned that such persons included the proband, family members with the most experience in genetic testing or cancer, or anyone in the family. Interestingly, health professionals were mentioned by approximately one quarter of participants as being appropriate informants.
Health professional-Asked specifically if it was permissible for a health professional to inform family members about the genetic mutation, most agreed, and only a few agreed with qualifiers such as "with permission." A few reported that it was a health professional's duty to inform family members. As one stated, I think it comes back to the Hippocratic Oath. The first law is to do no harm. If to say nothing is to do harm, then I think you have an obligation to pass the information on.
Study participants suggested several advantages to involving health professionals in the dissemination of the genetic risk information. First, health professionals can be trusted to understand the information. As one person explained:
Let's say something happens to me and {my daughter} doesn't get the word or whatever. I would rather she find out from a place like {name of hospital} than not at all or from my husband who really doesn't understand.
Second, participants also believed that when health professionals take the lead in informing family members, family-based barriers might be overcome. When asked about the most appropriate informant, one participant explained.
… probably more appropriate would be staff maybe to call and say there is this mutation… . When family members do it then, you know, you just get in a big uproar, nothing gets done.
Another explained that health professionals could overcome such barriers as geographical or emotional/social distance and death or refusal of the proband to share:
[Y]ou've got families that are sometimes so scattered and people that are not blood related can be closer than people that are blood related and true you have a proband that either died or chose, you know, not to tell somebody else, that needed to know. Some specifically mentioned family communication road-blocks due to fragile family relations. As one said:
You don't want things [dissemination of information throughout the family] to stop just depending on someone's fragile family relations.
Third, respondents were also attuned to privacy issues and some thought involving health professionals would enhance privacy, since professionals could be counted on not to reveal individual results: I think that [a health professional serving as informant] is even better, actually, because I can't imagine somebody in the family saying, "We have a genetic alteration," and then not telling who has it. A health professional has confidentiality.
Another referenced the individual's right to know: I know there are these, you know, privacy things and concern about liabilities and law suits and everything that everybody has to worry about these days too much, but I think one person's privacy should not override and infringe upon another person's right to know-that's where you get into the duty to inform.
Still another gave a utilitarian analysis, justifying the breach of one person's confidentiality by the good it would bring to many: I think it would be appropriate for the hospital to let us know… . Yeah, because here you are talking about more people and just breaking the confidentiality with one person and this is a matter of maybe 30 or more people.
Right to know another's genetic test results-Some participants distinguished
sharing news that a mutation had been found in the family from sharing individual test results. They believed that confidentiality would be adequately protected if information about the identification of an HNPCC mutation in the family was shared without sharing individual genetic test results.
I think knowing someone's test results is no one's business… . But {the family has} the right to know that there is a genetic alteration within the family but not the need to know who it is, because if there is a probability that you may have {the mutation} I think is important to know.
Another used this distinction between family and personal information as the basis for suggesting how the health professional should approach the dissemination of information: I do feel like people do need to know but I also believe in confidentiality, wholeheartedly. [The health professional could say], for instance, a genetic alteration has been found in your family's history, maybe not to even state the person … and that if you would like to know more about this, please contact us. See, then that person has the right of choice… . It's just not blatantly coming through the mail saying we found an alteration in Uncle Joe. That's still maintaining that confidentiality for that person, but its making available the medical information to that family.
Informing children of nontesters-In an effort to further probe the boundaries of individual privacy, over two thirds of participants were further asked whether children, who were not informed about the genetic mutation by parents who refused genetic counseling and testing, should be informed. All but one stated that children should be told.
As one respondent remarked:
Oh boy, that's stepping on toes, isn't' it? … to be really honest and, of course, this is close to me, but I probably feel that they really did need to know.
Approximately one fourth of participants stipulated that a child must be over 18, and one stipulated that a child should be informed of the family mutation but not of individual results. Some respondents focused on the need for screening colonoscopies as their justification for telling children:
I was worried about them… . They're going to be lax. They're not going to take care. They're not going to go to get a colonoscopy. So they should have it [genetic testing]. And if they don't have the gene, then they should get it [a colonoscopy] every once in while. But if they have the gene, they should take it [a colonoscopy] every 2 years… .
Although less than half of the respondents were further probed about their views regarding who should inform a child about the existence of a familial mutation, most of those queried thought this responsibility lay with the children's other relatives. Approximately one third placed this responsibility on a health professional. When asked, "Should another family member or a health professional approach the child?" one respondent replied, Health professional. You'd get into too much family of origin trash. Getting someone else mad. That's why a professional would be better.
Discussion
To the best of our knowledge, this is the first study to evaluate HNPCC family members' perceptions about the duty to warn relatives about genetic risk information, and the role that health professionals should play in the disclosure process. Unlike studies of hereditary breast and ovarian cancer (HBOC) families, this population included both men and women who are at risk for HNPCC cancers as well as their spouses with whom they share children at risk, providing gender diversity usually unavailable in studies of HBOC families. Still, our results with HNPCC families support those found in HBOC families (Green et al., 1997; Hallowell et al., 2003) that family members are generally willing to and do share with each other information about the existence of a cancer-predisposing gene mutation, in spite of concerns and barriers. The responsibility to inform children and the focus on the importance of surveillance were major themes for HNPCC families as they were for HBOC families (D'Agincourt-Canning, 2001; Forrest et al., 2003) . We were able to delve more deeply into the contentious issue of the role of health professionals in information dissemination, particularly in light of concern for confidentiality of health care information. Although our participants identified family members as the first-line informants, they, like the family members interviewed by Forrest (2003) , thought health professionals were an important resource, particularly in overcoming barriers to dissemination. These barriers included those identified by other studies, such as incomplete information or lack of understanding of genetics and cancer syndromes, family dynamics, and individual coping styles. Some recommended that a health professional be the first-line informant, particularly if the proband consents, so that barriers could be overcome. As has been reported in other studies, people trust their own health providers (Kass et al., 1996) , and these HNPCC family members judged these trusted advisors to be important resources in their attempt to disseminate genetic risk information within their families.
A repeated theme was the concern for confidentiality of information. Many were attuned to this issue but judged that the importance of knowing about the existence of the familial mutation was enough to outweigh concerns of confidentiality, particularly if individual results were not revealed. The strength of the conviction that information about the cancerpredisposing gene mutation in the family should be at least offered to all family members was demonstrated by the answers to our question about the correct action if a parent refused testing resulting in a child not being informed about the familial mutation. All but one respondent thought the child should be informed, a few even reporting that a health professional should tell the child. In general, Health Insurance Portability and Accountability Act (HIPAA) regulations would not be a barrier to the supportive role for health professionals envisioned by these respondents, because these probands would gladly consent to information dissemination. Informing the child of a parent who did not test may be an exception, but as others have argued, HIPAA, though well intentioned, may, in certain circumstances, compromise patient care (Blackburn, 2004; Salen and Parker, 2002) .
These respondents' tendency to be more private about individual results than about the existence of a family mutation suggests a distinction between "family information," information about the family's genetic makeup, for example, that an inheritable cancerpredisposing gene has been found in some family member(s) and thus may be found in other family members, and "private health care information," information about an individual's own genetic makeup, for example, an individual's genetic test result. This distinction sheds some light on the debate over whether genetic information is familial or individual, suggesting that the information that a mutation exists in the family belongs to the family, allowing dissemination of this information throughout the family, while individual results are owned by the individual, to be shared as the individual chooses. This distinction could also be helpful in focusing the current emphasis on patient privacy on individual results rather than on the existence of a mutation in a family.
Although this study provides new insight on an important topic in genetic testing for inherited cancer, several limitations must be noted. The family members who were interviewed for this study generally shared genetic information willingly with their families; however, not all family members participated in an interview. Those declining the interview were more likely also to have declined genetic counseling and testing, so this willingness to share may not be characteristic of family members who were not interviewed. In addition, participants may have favorable perceptions about the role of health professionals in disclosing genetic information because of their involvement in genetics research. Because the majority of families interviewed were white and up to 40% had a college or graduate degree, the findings may not be generalizable to more ethnically and socioeconomically diverse populations. Finally, families may be more willing to discuss genetic risk for a condition such as HNPCC, with effective early detection options, compared with other conditions that have limited or unproven screening or treatment recommendations. Although providing support for health professional involvement in dissemination of genetic risk information, we did not query our participants about preferred methods of family education, such as family meetings or sharing written or media presentations.
Conclusion
Although the current emphasis on privacy may make health professionals cautious in extending their role beyond the person seeking genetic testing, they should remain responsive to individuals who desire their assistance. Many of the individuals interviewed here were concerned about family members who may not be offered information, and they desired professional help in dissemination of information.
